paceflight 


The internanonai Magarne of Spece and Astronautics 


ARNOLD, H.J.P. 
BECKER, T.W. 
BIRD, John 
BLACK, David C. 
BORROWMAN, 
Gerald L. 
BRANEGAN, J. 
CHIEN, Philip 
CHIEN, Philip 
CLARKE, Arthur C. 
CLARK, Phillip S. 


Images from Space 106 
Teaching Space 8 
Winds in Space 30 
In Search of Other PlanetarySystems 36 


India Plans Spaceplane 384 
Listening to the Cosmonauts 80 
The Mapleleaf in Space 24 
Delta Puts Weather Satellitein Orbit 145 
Peacesat—MonitoringforPeace 180 
China In Business and Advancing 

Fast 63 


CUNNINGHAM, Clifford 


& JEDICKE, Peter 
DAVIES, Dr. John 


DOOLING, Dave 


ENGLE, Michael 
HARRIS, Dr. P.R. 


HARRISON, Dr. M.H. 


JONES, Pat 


KIDGER, Neville 
KIDGER, Neville 
KIDGER, Neville 


KIDGER, Neville 
KONSTANTINOV, 
German 
LAWTON, A.T. 
LAWTON, A.T. 


Atreya, S.K. 


Bainum, P.M. 
Blonstein, L. 
Bond, P. 


Bullard, R.K. & 
Dixon-Gough, R.W. 
Burbidge, Layzer 
& Phillips 

Cargill Hall, R. 
Carr, G.P. & 
Montemerlo, M.D. 
Centrella, J.M. 


Chretien, J.P. 
Clarke, D.H. 
Crowe, M.J. 
Dodd, R.T. 
Firschein, O. et al 


Goldman, N. 
Hartmann W.K. et al 
Henning, T. & 
Steckium, B. 
Hoffman, J.A. 
Houlden, M.A. & 
Stephenson, F.R. 
Jervis, Jane L. 
Johnson, N.L. 
Junkins, J.L. & 
Turner, J.D. 
Keller, T.L. 


Kitchin, C.R. 
Kondo, Y. 


Kopal, Zdenek 
Kormendy, J. & 
Knapp, G.R. 
Krasnopolsky, 
V.A. 


Kovalevsky, J. & 
Brumberg, V.A. 
Lancaster Brown, P. 
Mark, Hans 


Canada’s Black Brant Rocket 29 
Infrared Space Observatory Flies 
High 321 
Satellite Data Alters View on 
Earth-Space Environment 21 
Space Station Hurricane Alert 115 
Space Culture in the Making 333 
Has Manned Space Flight a Future ? 325 
Photography from Orbit 199 


Mirin Action 136 
Space Walk Saves Mission 236 
Mir Mission: Third Solar Array 
Installed 282 
Endurance Record Broken 373 
The Concept of Orbital 

Laboratories 239 
The Soviet Space ShuttleProgramme 4 
Energia— Soviet Super Rocket 285 


Author Index 


LAWTON, A.T. & 
WRIGHT, Penny 
LOFTUS, Joseph P. 


Volume 29, 1987 


Superconductors Lift Lunar Base 
Prospects 

Man’s Role in Space Exploration 
and Exploitation 


359 


240 


MACLENNAN, David New Zealand Aussat Deal 53 
McLAUGHLIN, Dr. W.I. Space at JPL 38 


78, 123, 148, 213, 258, 301, 346, 388, 433 


MATLOFF, Dr. Gregory Worldships - at the End of Time 40 


MILES, Frank 


NEWPORT, Dr. R.W. 
PEEBLES, Curtis 
PEEBLES, Curtis 


PIRARD, Theo 


PLANTEROSE, Colin 


PLEVIN, John & 


LYNN, David 


POWELL, Joel W. 
POWELL, Joel W. 
POWELL, Joel W. 
POWELL, Joel W. & 
SIMPSON, C.A. 
POWELL, Joel W. 


RIDPATH, lan 


When is Space News? 68 
Telescope’sOpeningCeremony 33 
Soviet Launch Losses 163 
Steps into the Stars 38 
CommunicationsontheMove 363 
Industry Backs College Satellite 
Project 85 
Space Station Opportunity for 

UK in Earth Sensing 193 
Black Brant X—ACanadianExport 33 
World Weather Watch 111 
Challanger Search & Salvage 154 
Le Bourget 1987 — Show High- 

lights Latest Space Technology 268 
From a Different Perspective — 
Astronaut 35mm EVA Photography 329 
New View of Comet Halley Nucleus 274 


STOCKWELL, Brian & School's Space Experiment 


POLLARD, Vicky 


SVED, John 


Awaits Shuttle 18 
Australia Analyses Space Potential 230 


TRUMP, ChristopherG. Canada’sSpacelndustry Thrives 18 
VAN DENABEELEN,L. Mir Dockings and Operations 184 
VAN DENABEELEN,L. Soviet Shuttle for Space Station Role 378 


WILHITE, M. 


Book Reviews 


Atmospheres and lonospheres of the 
Outer Planets and their Satellites 
Tethers in Space 
Communications Satellites 
Heroes in Space: From Gagarin to 
Challenger 

Britain from Space —An Atlas of 
Landsat Images 

Annual Review of Astronomy & 
Astrophysics Vol. 24 

History of Rocketry & Astronautics 


Aerospace Crew Station Design 
Dynamical Spacetimes and 
Numerical Relativity 

Automatic Control in Space 1985 
The Quest for SS433 

The Extraterrestrial Life Debate 
Thunderstones and Shooting Stars 
Artificial Intelligence for Space 
Station Automation 

Space Commerce 

Origin of the Moon 

The Role of Dust in Dense Regions 
of Interstellar Matter 

An Astronaut’s Diary 

A Supplement to the Tuckerman 
Tables 

Cometary Theory in 15th Century Europe 
Soviet Space Programme 1980-1985 
Optimal Spacecraft Rotational 
Manoeuvres 

Space M+A+X: Space Station 
Construction Simulator 

Stars, Nebulae and the Interstellar Medium 
Exploring the Universe with the IUE 
Satellite 

Of Stars and Men 


Dark Matter in the Universe 
Photochemistry of the Atmosphere 
of Mars and Venus 

Relativity in Celestial Mechanics and 
Astrometry 

Halley’s Comet and the Principia 
The Space Station 





Page numbers in italics denote Spaceflight Supplements N° 1 and 2. 


438 


McConnell, M. 
McDonough, T.R. 


McDonough, T.R. 
McSween Jr., H.Y. 
Moore, Patrick 
Moore, Patrick 


Neckel, T. & 
Vehrenberg, H. 
Norman, C.A. et al 
Peimbert, M. & 
Jugaku, J. 
Peltier, L. 

Percy, J.R. 


Philip, George 
&Son 
Ridpath, lan 


Sawyer, C. 
Seymour, P. 
Shayler, D. 
Siepmann, H.R. & 
Shayler, D.J. 
Smoluchowski, R. 
etal. 

Snyder, G.S. 
Steward, R.H. 
Strom, R.G. 
Swarup, G. & 
Kapahi, V.K. 
Tattersfield, D. 


The Planetarium 
The British National 
Space Centre 

Thorne, K.S. et al 


Turnill, R. 
Van de Kamp, P. 
Walker, G. 


Weedman, D.W. 
Werner, H. & 
Schneidler, F. 


Space: Looking to Year 2001 48 


Challenger 

The Search for Extraterrestrial 
Intelligence 

Space—The Next 25 Years 

Meteorites and their Parent Planets 
Exploring the Night Sky with Binoculars 
TV Astronomer: Thirty Years of the 
Sky at Night 


Atlas of Galactic Nebulae, Part 1 
Stellar Populations 


Star Forming Regions 

Guide to the Stars 

The Study of Variable Stars using 
Small Telescopes 


Celestrial Globe 

Longman Illustrated Dictionary of 
Astronomy & Astronautics 

Solar Flare Prediction 

Cosmic Magnetism 

Shuttle Challenger 


NASA Space Shuttle 


The Galaxy and the Solar System 
Maps of the Heavens 

Methods of Satellite Oceanography 
Mercury — The Elusive Planet 


Quasars 

Orbits for Amateurs with a 
Microcomputer, Vol. Il 

Halley the Beautiful 

Directory of UK Space 

Capabilities 

Black Holes: The Membrane Paradigm 


Jane’s Spaceflight Directory 1987 
Dark Companions of Stars 
Astronomical Observations—An 
Optical Perspective 

Quasar Astronomy 

Synopsis of the Nomenclature of the 
Fixed Stars 


SPACEFLIGHT, Vol. 29, December 1987 





paceflight 


The internanonai Magarne of Spece and Astronautics 


ARNOLD, H.J.P. 
BECKER, T.W. 
BIRD, John 
BLACK, David C. 
BORROWMAN, 
Gerald L. 
BRANEGAN, J. 
CHIEN, Philip 
CHIEN, Philip 
CLARKE, Arthur C. 
CLARK, Phillip S. 


Images from Space 106 
Teaching Space 8 
Winds in Space 30 
In Search of Other PlanetarySystems 36 


India Plans Spaceplane 384 
Listening to the Cosmonauts 80 
The Mapleleaf in Space 24 
Delta Puts Weather Satellitein Orbit 145 
Peacesat—MonitoringforPeace 180 
China In Business and Advancing 

Fast 63 


CUNNINGHAM, Clifford 


& JEDICKE, Peter 
DAVIES, Dr. John 


DOOLING, Dave 


ENGLE, Michael 
HARRIS, Dr. P.R. 


HARRISON, Dr. M.H. 


JONES, Pat 


KIDGER, Neville 
KIDGER, Neville 
KIDGER, Neville 


KIDGER, Neville 
KONSTANTINOV, 
German 
LAWTON, A.T. 
LAWTON, A.T. 


Atreya, S.K. 


Bainum, P.M. 
Blonstein, L. 
Bond, P. 


Bullard, R.K. & 
Dixon-Gough, R.W. 
Burbidge, Layzer 
& Phillips 

Cargill Hall, R. 
Carr, G.P. & 
Montemerlo, M.D. 
Centrella, J.M. 


Chretien, J.P. 
Clarke, D.H. 
Crowe, M.J. 
Dodd, R.T. 
Firschein, O. et al 


Goldman, N. 
Hartmann W.K. et al 
Henning, T. & 
Steckium, B. 
Hoffman, J.A. 
Houlden, M.A. & 
Stephenson, F.R. 
Jervis, Jane L. 
Johnson, N.L. 
Junkins, J.L. & 
Turner, J.D. 
Keller, T.L. 


Kitchin, C.R. 
Kondo, Y. 


Kopal, Zdenek 
Kormendy, J. & 
Knapp, G.R. 
Krasnopolsky, 
V.A. 


Kovalevsky, J. & 
Brumberg, V.A. 
Lancaster Brown, P. 
Mark, Hans 


Canada’s Black Brant Rocket 29 
Infrared Space Observatory Flies 
High 321 
Satellite Data Alters View on 
Earth-Space Environment 21 
Space Station Hurricane Alert 115 
Space Culture in the Making 333 
Has Manned Space Flight a Future ? 325 
Photography from Orbit 199 


Mirin Action 136 
Space Walk Saves Mission 236 
Mir Mission: Third Solar Array 
Installed 282 
Endurance Record Broken 373 
The Concept of Orbital 

Laboratories 239 
The Soviet Space ShuttleProgramme 4 
Energia— Soviet Super Rocket 285 


Author Index 


LAWTON, A.T. & 
WRIGHT, Penny 
LOFTUS, Joseph P. 


Volume 29, 1987 


Superconductors Lift Lunar Base 
Prospects 

Man’s Role in Space Exploration 
and Exploitation 


359 


240 


MACLENNAN, David New Zealand Aussat Deal 53 
McLAUGHLIN, Dr. W.I. Space at JPL 38 


78, 123, 148, 213, 258, 301, 346, 388, 433 


MATLOFF, Dr. Gregory Worldships - at the End of Time 40 


MILES, Frank 


NEWPORT, Dr. R.W. 
PEEBLES, Curtis 
PEEBLES, Curtis 


PIRARD, Theo 


PLANTEROSE, Colin 


PLEVIN, John & 


LYNN, David 


POWELL, Joel W. 
POWELL, Joel W. 
POWELL, Joel W. 
POWELL, Joel W. & 
SIMPSON, C.A. 
POWELL, Joel W. 


RIDPATH, lan 


When is Space News? 68 
Telescope’sOpeningCeremony 33 
Soviet Launch Losses 163 
Steps into the Stars 38 
CommunicationsontheMove 363 
Industry Backs College Satellite 
Project 85 
Space Station Opportunity for 

UK in Earth Sensing 193 
Black Brant X—ACanadianExport 33 
World Weather Watch 111 
Challanger Search & Salvage 154 
Le Bourget 1987 — Show High- 

lights Latest Space Technology 268 
From a Different Perspective — 
Astronaut 35mm EVA Photography 329 
New View of Comet Halley Nucleus 274 


STOCKWELL, Brian & School's Space Experiment 


POLLARD, Vicky 


SVED, John 


Awaits Shuttle 18 
Australia Analyses Space Potential 230 


TRUMP, ChristopherG. Canada’sSpacelndustry Thrives 18 
VAN DENABEELEN,L. Mir Dockings and Operations 184 
VAN DENABEELEN,L. Soviet Shuttle for Space Station Role 378 


WILHITE, M. 


Book Reviews 


Atmospheres and lonospheres of the 
Outer Planets and their Satellites 
Tethers in Space 
Communications Satellites 
Heroes in Space: From Gagarin to 
Challenger 

Britain from Space —An Atlas of 
Landsat Images 

Annual Review of Astronomy & 
Astrophysics Vol. 24 

History of Rocketry & Astronautics 


Aerospace Crew Station Design 
Dynamical Spacetimes and 
Numerical Relativity 

Automatic Control in Space 1985 
The Quest for SS433 

The Extraterrestrial Life Debate 
Thunderstones and Shooting Stars 
Artificial Intelligence for Space 
Station Automation 

Space Commerce 

Origin of the Moon 

The Role of Dust in Dense Regions 
of Interstellar Matter 

An Astronaut’s Diary 

A Supplement to the Tuckerman 
Tables 

Cometary Theory in 15th Century Europe 
Soviet Space Programme 1980-1985 
Optimal Spacecraft Rotational 
Manoeuvres 

Space M+A+X: Space Station 
Construction Simulator 

Stars, Nebulae and the Interstellar Medium 
Exploring the Universe with the IUE 
Satellite 

Of Stars and Men 


Dark Matter in the Universe 
Photochemistry of the Atmosphere 
of Mars and Venus 

Relativity in Celestial Mechanics and 
Astrometry 

Halley’s Comet and the Principia 
The Space Station 





Page numbers in italics denote Spaceflight Supplements N° 1 and 2. 


438 


McConnell, M. 
McDonough, T.R. 


McDonough, T.R. 
McSween Jr., H.Y. 
Moore, Patrick 
Moore, Patrick 


Neckel, T. & 
Vehrenberg, H. 
Norman, C.A. et al 
Peimbert, M. & 
Jugaku, J. 
Peltier, L. 

Percy, J.R. 


Philip, George 
&Son 
Ridpath, lan 


Sawyer, C. 
Seymour, P. 
Shayler, D. 
Siepmann, H.R. & 
Shayler, D.J. 
Smoluchowski, R. 
etal. 

Snyder, G.S. 
Steward, R.H. 
Strom, R.G. 
Swarup, G. & 
Kapahi, V.K. 
Tattersfield, D. 


The Planetarium 
The British National 
Space Centre 

Thorne, K.S. et al 


Turnill, R. 
Van de Kamp, P. 
Walker, G. 


Weedman, D.W. 
Werner, H. & 
Schneidler, F. 


Space: Looking to Year 2001 48 


Challenger 

The Search for Extraterrestrial 
Intelligence 

Space—The Next 25 Years 

Meteorites and their Parent Planets 
Exploring the Night Sky with Binoculars 
TV Astronomer: Thirty Years of the 
Sky at Night 


Atlas of Galactic Nebulae, Part 1 
Stellar Populations 


Star Forming Regions 

Guide to the Stars 

The Study of Variable Stars using 
Small Telescopes 


Celestrial Globe 

Longman Illustrated Dictionary of 
Astronomy & Astronautics 

Solar Flare Prediction 

Cosmic Magnetism 

Shuttle Challenger 


NASA Space Shuttle 


The Galaxy and the Solar System 
Maps of the Heavens 

Methods of Satellite Oceanography 
Mercury — The Elusive Planet 


Quasars 

Orbits for Amateurs with a 
Microcomputer, Vol. Il 

Halley the Beautiful 

Directory of UK Space 

Capabilities 

Black Holes: The Membrane Paradigm 


Jane’s Spaceflight Directory 1987 
Dark Companions of Stars 
Astronomical Observations—An 
Optical Perspective 

Quasar Astronomy 

Synopsis of the Nomenclature of the 
Fixed Stars 


SPACEFLIGHT, Vol. 29, December 1987 





Aircraft Earth Station 
Al Research 
Andromeda Galaxy 
Anik Satellites 
Ariane 
Launch Plans 
Third Launch Pad 
v19 
Aries 
ASTP 
Astro-C Satellite 
ATMOS 
Atmospheric Trace Gases 
ATN Satellites 
Aurora 
Aussat-B 
Aussat—3 
Australia 
Bell X-1 
Beta Pictorus 
Black Brant 
British Space Policy 
Bulgarian Cosmonauts 
Buran 
CAE 
Canada 
Astronauts 
Canadarm 
Olympus 
Remote Sensing 
Space Station 
UV Imager 
Challenger Salvage 
Chernobyl 
China 
Launch Sites 
PAM Agreement 


Satellite Launch Attempts 


Circumstellar Disks 
Coat of Arms 
COBE Satellite 


Columbus Space Station Module 


Comet Halley 
Computers 
Correspondence 


Cosmonauts, Listening to the 


CRAF Mission 
Deane Davis 

Delta Il 

Draper, Ronald 
Dynamics Explorer 
ELV 

Energia 


ERS 1 
ESA Personnel 


365 

82 

126 

51,88, 235 
51,312 

57 

384 

362 

99 

72 

95 

348 

348 

112 

28 

385 

53 

183, 230, 321 
416 

36 

29 

9 

56 

6 

388 

19, 53, 84 
24,143 

19 

85 

84 

22 

27 

154 

178 

47,52, 272 
63 

405 

65 

213 
121,335 
53 

9,142, 189 
274,434 
38,40 
48,90, 170 
207, 252, 296 
343, 367,428 
80 

80, 235 
300 

187, 270, 322 
148 

21 

50 

5, 48 

285, 379, 404 
195 

275 


UV Observatory 323 
Eureca 8 
Eutelsat Contract 275 
EVA 243,329 
Exhibitions, Le Bourget 1987 268 

SPACE 87 : 400, 424 
Fermi Paradox 40 
Flight Endurance Record 373 
FitSatCom 10, 147 

187,321 
Galaxy, The 346 
Galileo Spacecraft 218, 229, 305 
Giotto 58 
Glavcosmos 380 
GOES Satellites 97,113, 145 
Ground Earth Station 365 
Hasselblad Camera 201 
Hermes 227 

Contracts 99 

Cranfield Assessment 275 

German Doubts 272 

Mir Docking 13 

Model 271 

Preparatory Programme 188 

Safety 188 


SPACEFLIGHT, Vol. 29, December 1987 


Subject Index 


Hermes Satellite 
Hope 
Hotol 
India 
Launch Failure 
UK Contract 
Inertial Upper Stage 
Inmarsat 
Insatll 


Institute of Space Biomedicine 
International Academy of 


Astronautics 
International Space Year 
Interstellar Flight 

IRAS 

ISO 

ITALSAT 

ITN 


James Clerk Maxwell Telescope 


Japan 

Own Space Station 

MOS 

Probes 

Tax Incentive 
LACE 
Landsat 
Long March Vehicles 

French Payload 

Launch 

Pan Am Pacific 
Lubrication 
Luch Satellite 
Lunar Samples 
Magellan 
Magnetosphere 
Manned Space Flight 
Mars Balloon 

Images 

Observer 

Rover Sample Return 
Meteorological Satellites 
Meteosat 
Microelectronics 
Microgravity, Botany 

Sweden 
Milestones 
Mir 

Basic Data 

EVA 

French Mission 

Kvant 


Ljappa System 
Soyuz TM-2 
Soyuz TM-3 
Syrian Mission 


Third Solar Array 
UK Projects 
MKF-6M Camera 
Mobile Communications 
Moon 
MOS-1 
M-Sat 
NASA Budget 
Personnel 
Presentation to BIS 


National Commission on Space 


Navstar 

Neptune 

Neural Networks 
Novaya Mir 
Oceanography 
Olympus Satellite 
Orion Constellation 
Ozone 

Paging Service 
Palapa 

Peacesat 

Phobos Spacecraft 
Photography From Orbit 
Pioneer 9 

Plug Nozzle Motors 


21 

227 
4,226,270 
52, 389 

187 

235 

10 
87,234,275 
235 

276 


75, 169 
190 

42 

215, 263 
321 

57 

68 

33 

52 

272 
138, 321 
322 

384 

413 
178, 196 
64 

234 

384 

11 

275 

319 

20 


236, 284, 373 
405 

184, 237,273 
282, 373 

184 

102, 136 
318, 375 

6, 137, 281 
318, 376 

281 

100 

273 

363 

301, 356 

52, 138, 321 
21 

97 

234, 275, 341 
425 

247 

272 

123, 390 

261 

7 

258 

85 

215 

191, 276, 433 
363 

187 

180 

14,55, 273 
198 

189 

287 


Polar Bear Satellite 
PRODAT 
Proton 

Launch Failure 
Progress 27 
Progress 28 
Progress 29 
Progress 30 
Progress 31 
Remote Sensing 
Report of the Council 
Salyuts 6 and7 
Sanger 
SARSAT 


Satellite Digest 


Satellites in Education 


11 

270 

165, 404 

234 

56 

237 

238 

373 

377 

193 

336 

16 

228,410 

19, 87,112 
145, 276, 380 
11,54, 96 
146, 186, 233 
278, 320, 381 
406 

85 


Scanning Tunnelling Microscope 303 


SETI 

Shuttle 2 
Skynet 4 
Society News 


Soviet Launch Losses 
Launch Offer 
Shuttle 
Syrian Mission 


UK Projects 
Soyuz TM-2 
Soyuz TM-3 
Space Art (Ken Hodges) 
Space at JPL 


Space Camp 
Space Culture 
Spacelab 


German Space Programme 


Space Medicine 
Spaceplanes 


Space Shuttle Astronaut 
Booster 
Engine Tests 
Crewe Escape 
ITN Competition 
Liquid Booster 
Oxidation 
STS-26 Crewe 
STS-27 Crewe 
Testing 


35,79 

49 

58 

36, 75, 120 
167,211,249 
292, 340, 386 
424 


163 

56 

4,378 

6, 137, 281 
318,376 

189 

102,318 
318,375 

436 

38, 78, 123 
148, 213, 258 
301, 346, 388 
433 

10 

333 

172 

8 

276,319 
224, 270, 413 
409 

86 

322 

385 

13 

18 

380 

52 

52 

384 

229 


Space Station, Canadian Participation 22 
Communication Terminal 189 
Expendable Launch Vehicles 51 
Hurrican Alert 115 
Japan 183 
Operations 244 

SPACE ‘87 400, 424 

Spot Image 98, 182 

Supercomputer 190,216 

Superconductors 359 

Supernova 202 

Teaching Space 8 

Teledyne Spaceplane 270, 413 

Tenth Planet 323 

Thirty years of Space Exploration 54 

Topex 258 

UK Space Plan 316, 341 

Ulysses Spacecraft 

Venus 
Magellan Spacecraft 

Viking Satellite 

Voyager Spacecraft 

WAMD II 

X-30 





